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ABSTRACT
Introduction: childhood obesity is a major public health problem, affecting children even at early
ages. Objective: to assess the impact of dietary intervention and relatively simple physical activity
on the nutritional state of preschoolers. Method: this was an intervention study in public daycare
centers targeting children from 2 to 4 years of age, in the State of São Paulo. The sample consisted
of 9 daycare centers covering 578 children, with 264 children in the intervention group (IG) and 314
in the comparison group (CG). Intervention was focused on modifications in diet and physical activity,
avoiding overloading the routine of daycare centers, for duration of one year.  A zBMI score > 1
(zBMI) and < 2 was considered risk of being overweight, and > 2 zBMI was considered excess weight
(overweight and obese). Analysis was done by frequency calculations, comparisons of proportions
by χ2, mean comparisons by t-student and calculations according to Pearson’s correlation coefficient.
Results: IG showed an inverse correlation between the initial zBMI of the children and the difference
with the zBMI at the end of the intervention (rP = -0.39, p <0.0001). The mean difference of zBMI
of the overweight children in IG between the beginning and the end of the study period was negative
(-0.46 z score), indicating weight reduction, while the children in the CG was positive (+0. 17 z
score) (p = 0.0037). Conclusion: intervention in diet and physical activity in overweight preschool
children in daycare centers could have a favorable impact on the evolution of their nutritional state.
Key words: intervention, obesity, overweight, preschool, child.
INTRODUCTION
It is a consensus that the presence of obesity
is growing significantly among children and that it
can result in aggravation of health from childhood
to adulthood1. The excess of weight in childhood, in
regard to its frequency, is an important problem of
public health that has been affecting children even
at early ages, also in developing countries2. An
increase in obesity of children and young people
has also been verified in Brazil3-6.
As a result, an early detection of body mass
alterations can be very important, since it can enable
early interventions to prevent obesity and possible
derived complications. It is worth emphasizing that
necessary changes in food habits and physical
activities are normally better accepted by younger
children, considering that most of these habits are
established in this stage of life7. With this in mind,
innovative educational programs, planned to expand
knowledge about children in regard to nutrition and
health and also intended to positively exert influence
on their diet and reduce sedentary habits, have
already been developed8, 9.
According to Jacob10, school programs of
health education are, currently, the most efficient
strategy to reduce chronic problems of public health
resultant from a sedentary lifestyle and an
inadequate eating pattern, however more studies
in this fields are definitely necessary to reinforce
this hypothesis. Taylor et al11 demonstrates that it
is possible to modify the average Body Mass Index
of students between 5 and 12 years of age already
after the first year of intervention using a relatively
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simple intervention of nutritional education, which
pointed to a tendency of reduction in excessive
weight gain.
Childhood obesity, which is per se a relevant
nutritional detour regarding its intensity and
frequency, has been increasing not only in high
socioeconomic levels of population, but also in
populations with lower purchasing power, steadily
affecting children at earlier ages. Once installed,
the treatment of overweight or obesity is complex
and difficult to revert, therefore, early assessment
and intervention, either individually or collectively,
are important to prevent it to be installed.
Accordingly, in order to prevent overweight
and obesity, interventions steadily in earlier ages
have been proposed, inclusively in childhood, and
there have been stimulation for their assessment.
The hereby study has as objective to assess the
impact of a pilot project of dietary intervention and
physical activity, both of low complexity and simple
execution to be performed in public daycare centers.
METHODS
Observational analytical study of nutritional
state of children between 2 and 3 years of age was
performed in a sample of 9 public daycare centers,
among the 59 existent in the city of Taubaté, São
Paulo, Brazil, during the years of 2009 and 2010.
These children were the objects of a project that
targeted adequacy of caloric offer and promotion
of regular physical activity for the preschoolers
during the time they stayed at the daycare centers.
Initially, among the almost 2,400 children
from 2 to 6 years of age located in these nine
daycare centers, 845 of them were identified as
having less than four years of age, therefore
potentially eligible to be part of the project. Of this
total, during the project, 239 children were
transferred to other daycare centers and 28 did not
receive their parents’ and/or responsible persons’
authorization to participate, hence only 578 children
were re-evaluated by the end of the project out of
the initial sample. All children enrolled and attending
classes of Maternal I (equivalent to Pre-school in
USA) during the years of 2009 and 2010 were
included in the project.
Four out of the nine daycare centers were
objects of intervention during the school year of
2009 and the other five were not targeted for
intervention. During 2010, daycare centers that
were not a target of intervention in 2009 became
part of the intervention group and the remaining
daycare centers no longer took part in the
intervention that year. Due to the fact that the
intervention was not performed simultaneously in
all of the daycare centers of the sample, there were
two groups in the end: one of 264 children who
were subjected to intervention (named as
intervention group – IG) an the other, with 314
children that were not intervention targeted (named
as comparison group – CG).
Before the beginning of the intervention, an
anthropometric evaluation was performed as part
of the pilot project to identify the presence of
fortuitous eating disorders. After one year, a new
anthropometric evaluation was performed in
accordance with the same patterns of the initial one
to verify if routine changes have produced any
impact over the nutritional state of the children.
By the end of the intervention period, an
anthropometric evaluation was also repeated with
the CG, also to prevent that a situation was created
suggesting any form of discrimination between the
children. Weight and height data of this second
group, CG, was also analyzed to evaluate their
evolution during the same period of time.
As indicative of the intervention impact, score
z of Body Mass Index of the children was used to
estimate their nutritional state. Accordingly,
measuring weight and height were taken in the
daycare centers in properly scheduled dates during
the months of March of 2010 and 2011 by trained
professionals using standardized techniques, in
conformity with Lohman et al13 description.
All of the children were weighed without shoes
and with as little clothing as possible on an electronic
scale (SECA® 803) of capacity up to 150 kg and
subdivisions of 0.1 kg. To measure height, a
stadiometer fixed on the wall with subdivisions in
centimeters and millimeters was used with children
touching their heels, calves, gluteus, and shoulders
to the wall and positioning their heads according to
the Frankfurt horizontal plane.
Values of Body Mass Index (BMI), calculated
by weight and height, were transformed into scores
z based on World Health Organization values 200614
proposed for each gender and age.
BMI score z  (zBMI) criteria proposed in 2008
by the Brazilian Ministry of Health were used to
classify nutritional state of children under 5 years
of age, which define as risk of being overweight
children that present zBMI > 1 and < 2, and excess
of weight (overweight or obesity) zBMI > 215.
The intervention was deliberately elaborated
to be of easy application, with the least possible
technical complexity, aiming not to change or
overload the daycare center routine while its
implementation. The project had two components
of intervention: the dietary that aimed to adjust
the quantity of food offered in the daycare center
meals (avoiding inclusively that children take
another portion), not modifying food usually offered
in the diet of the city schools, the physical activity
implemented daily 30-minute physical activities
properly adapted for the age of preschoolers. Every
intervention was controlled through regular
supervision of daycare centers, weekly during the
first two months and every other week afterwards12.
Based on analysis of databases of the 2
groups (IG and CG), it was possible to estimate the
number of children of each group that remained in
the daycare centers until the second assessment.
For an alpha of 5%, a test power of 80% was present
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to discriminate a difference of ¼ of score z of
average BMI from the beginning till the end of the
intervention period.
The data statistical analysis, within the groups
and between the groups, was calculated based on
frequencies, comparisons of proportions through the
method χ2, comparisons of t-Student means, and
calculation of Pearson correlation coefficient.
The number of preschoolers who have
changed of daycare center or refused to participate
and, as a result, did not complete the intervention
was relatively high: 267 (31.7%) children.
Therefore, some of the characteristics that these
children had presented in the initial evaluation were
compared to the characteristics also initially
presented of the preschoolers who have completed
the intervention.
The project is a result of a partnership
between the Department of Education and Culture
of the City of Taubaté, the Discipline of Pediatrics
of University of Taubaté, and the Department of
Maternal and Child Health of Public Health School
of the University of São Paulo.
The Research Ethical Committee of University
of Taubaté (Protocol nr. 0002/2005) approved the
performance of a pilot project of intervention and
the Research Ethical Committee of the Public Health
School of the University of São Paulo (Protocol nr.
1877/2009) approved the assessment. The Daycare
center sent the Terms of Free and Informed Consent
to their mothers or responsible person to be properly
fulfilled and signed before the collection of
anthropometric data started.
RESULTS
At the beginning of the intervention, 578
children, who afterwards remained in the daycare
center for the whole project, presented in average
3.2 years of age. As for genders, they were
practically equally distributed, that is, 50.3% of boys
and 49.7% of girls.
In the initial evaluation of these 578 children,
the prevalence of risk of overweight, overweight
and obesity totaled 28.9% (table 1). A difference
in the prevalence of these nutritional alterations was
not observed when younger children, of less than
three years of age, was compared to those of who
had already completed three years of age or not
yet completed four years (p=0.5882).
When children of the two groups, IG and CG,
who took part in the whole program, were compared
the prevalence of nutritional alterations in the
beginning of the intervention with regard to risk of
overweight and excess of weight together were
(table 1) practically the same (p= 0.46 and p=0.42,
respectively).
Table 1: Nutritional classification* of preschoolers of the groups of intervention (IG) and comparison (CG)
at the beginning of the intervention. São Paulo, 2010
Nutritional Status  IG   CG Total
n (%) n (%) n (%)
Eutrophic    185 (70.2)   226 (72.0)     411 (71.1)
Risk of overweight     54 (20.4)    57 (18.1)     111 (19.2)
Overweight   13 (4.9)   22 (7.1)     35 (6.0)
Obese    12 (4.5)     9 (2.8)     21 (3.7)
Total 264 (100.0) 314 (100.0)   578 (100.0)
χ2: 2,608, gl:3, p=0.4561.
*   Ministry of Health, Brazil 2008.
In Figure 1, it is clear that there was an
inverse correlation in the intervention group
between the initial zBMI of children and its difference
compared to the final zBMI (rP= - 0.39, p < 0.0001),
which was not verified in the group that did not
underwent the intervention.
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Figure 1: Distribution of differences of zBMI at the beginning and the end of the study of each child in the intervention group (IG) and
the comparison group (CG) according to their initial zBMI. São Paulo, 2010
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Differences of prevalence in these nutritional
alterations were also not verified from the beginning
until the end of one year when a second
anthropometric evaluation was performed (IG:
p = 0.27 and CG: p = 0.25).
In Figure 2, the average differences of zBMI
in children of IG with excess of weight (with
overweight or obesity) between the end and the
beginning of the 12-month period was negative
(-0.46 scores z), whereas the average differences
in children also with excess of weight of CG was
positive (+0.17 scores z).
For these children, the differences of zBMI
observed between the first and the second
anthropometric evaluation (figure 2) presented
average values statistically different when
the  groups  IG  and  CG were  compared
(p = 0.0037).
Figure 2: Distribution of differences of zBMI between the beginning and the end of the study of children of the group of intervention (GI)
and the comparison group (CG) with excess of weight (overweight + obesity). São Paulo, 2010
In regard to the group of 257 children who
did not participate or did not complete the
intervention period, it was verified to be very similar
to the group that took part in the whole project,
since in the comparison of the assessment
performed before the beginning of the project there
was no statistically significant differences verified
in the group for the median of age (p=0.2595),
gender distribution (p=0.2763), proportion of
children with dietary alterations (p=0.2595), and
medians of weight (p=0.7182), height (p=0.6698)
and zBMI (p=0.8432).
DISCUSSION
A low-cost and easy-to-apply intervention in
physical activity and diet for one year was not able
to reduce the prevalence of excess of weight in a
group of preschoolers. In spite of this, at least when
the average is considered, it has contributed to a
reduction of BMI of overweight or obese
preschoolers, that is, for those who already were in
a situation of higher risk.
In Brazil nowadays, childhood obesity is
already a serious problem for current and, probably,
future health of individuals, therefore, early
interventions in childhood to prevent obesity can
be more rational and less expensive ways to
contribute for reducing the incidence of chronic-
degenerative diseases.
Considering a population from the nutritional
point-of-view, regardless their socioeconomic level,
and in accordance with the criteria of Food and
Nutrition Surveillance System (Sistema de Vigilância
Alimentar e Nutricional) – (SISVAN) of Ministry of
Health of Brazil15, a proportion of 15.9% would be
expected of normal individuals with zBMI above +1.
The prevalence of risk of overweight and excess of
weight in preschoolers herein studied was high, even
surpassing in 9.9 and 16.1 points percent of which
was expected for, respectively, the intervention
groups and comparison groups. These prevalences
are even more relevant if a sample of less than 4-
year-old preschoolers is considered, which suggests
a very early beginning of fat accumulation process,
possibly even before their admission to daycare
centers. This hypothesis is even more consistent
when is verified that the prevalence of excess of
weight is no different between the groups of children
younger than 3 years of age and the group of those
of 3 years of age.
This high prevalence in public daycare centers
confirms that both risk of overweight and excess of
weight is increasingly affecting children at earlier
ages and of lower purchasing power, which indicates,
in our branch, the necessity to begin interventions
even earlier in every socioeconomic level17.
The trend to present a lower zBMI at the end
of the intervention the higher it was at the beginning
is emphasized by the inverse correlation between
the initial zBMI and the difference between the final
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zBMI and the zBMI presented at the beginning of
the period. This also shows that an intervention easy
to be applied, with calorie ingestion capable to be
adapted, associated with regular practice of physical
activity, and that consequently increases the daily
calorie burn of children in daycare centers or
preschools, can contribute to improve nutritional
state of children between 2 and 4 years of age who
already have overweight or obesity.
This fact related above is evidenced when the
evolution of the BMI score z of these children is
compared to those of the group of children who
were not exposed to intervention and that remained
in the daycare routine conditions. The fact that both
groups (intervention and comparison) come from
the same region, are of a similar socioeconomic
level and attend daycare centers attached to the
same administrative unit ratify, the probability that
the benefit observed in fatter children were truly a
result of the intervention.
Taylor et al11, after introducing a healthier diet
and physical activity for children from 5 to 12 years,
also showed that there was no difference in
prevalence of excess of weight, nevertheless, there
was a significant reduction in the mean zBMI of the
group of children who underwent the intervention,
thus highlighting that interventions easy to apply
and not of extreme complexity can contribute in a
not very long period of time to improve the
nutritional condition of children.
Systematic review of literature prove that
already performed interventions are normally
inclined to induce changes in dietary behavior and
they are efficient, however, there is no proof of its
efficiency in anthropometric indicators of obesity,
since most of these interventions are performed as
educational lectures and activities about healthy
food18.
In Brazil, most of the intervention studies
performed also have as objective to prevent obesity,
which means, they describe interventions focused
on activities of nutritional education and of incentive
of physical activity practices or, in some cases, only
of changes in dietary behavior. Nonetheless, these
studies, aside from generally being applied for a
very short time, they frequently focus on school
students and/or teenagers, which hinder
comparisons with the present pilot project19-21.
Another complication to establish
comparisons with these studies is that they do not
associate physical activity with food habits and focus
only in food habits in order to prevent obesity. These
studies rarely intervene directly in the routine of
institutions and hardly produce or evaluate objective
results in regard to the children nutritional state,
aside from usually reporting short-term, almost
punctual, interventions22.
The school environment seems to be the only
point in common with these intervention studies,
showing that school is really an important place to
perform a works of intervention. Schools, in addition
to being a place intended for education, enable to
achieve a large number of children concentrated in
the same place and time. Specifically in regard to
food, the fact that children have one or more meals
per day at schools also helps and certainly
propitiates a proper environment to perform a
regular work of nutritional education.
Among possible limitations of this evaluation,
there is the amount of children lost because of
daycare transference and also relative homogeneity
of the population who attend these daycare centers.
In regard to these losses, initial data of preschoolers
who did not complete the period of study were
compared with the final sample, it was verified that
they were very similar. This result reinforce the
homogeneity issue on one hand, however, on the
other hand, practically eliminates the possibility of
important biases to be introduced in the results
because of the losses.
In regard to homogeneity of the population
sample, it is worth emphasizing that in certain
circumstances it is practically impossible to obtain
a really representative sample of the whole universe
of children, which would hinder a priori any
generalization of results and conclusions.
Notwithstanding, as for the pilot project hereby,
considering that it is a representative sample of
children of urban-population and average-size city
with high Human Development Index (HDI), it is
possible to presuppose that the results had validity
for other urban regions with similar characteristics.
Therefore, as final data interpretation, it is
possible to conclude that the type of intervention
herein evaluated, which was relatively easy to apply,
without great complexity, and low cost, could lead
to reduce the risk of very young children to worsen
their excess of weight and, possibly, if it was
maintained for longer periods, to prevent obesity.
Consequently, it is possible to suppose that
in urban populations, very frequent in emerging
countries, this type of intervention can substantially
contribute with public policies for prevention or
contention of the currently observed epidemic of
excess of weight. Nor is it less important to bear in
mind that, aside from these medium and long-term
benefits, the intervention is also able to directly
benefit children already affected by the process of
nutritional transition that these communities are
going through.
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